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ABSTRACT

BACKGROUND: The aim of this study was to determine the prevalence and risk factors of the

sensory neuropathy in type 2 diabetic patients referring to Yazd Diabetes Research Center.
Neuropathy is one of the most common complications of both type 1 and type 2 diabetes mellitus.
MATERIAL AND METHODS: This is a cross-sectional study on 2350 diabetic patients (1071
male, 1279 female) referred to Yazd Diabetes Research Center (Iran) from June 2007 to February 2008. Data collection was carried out through a questionnaire including demographic subject, duration, body weight and length, lab test (HbA1c, 2hpp, FBS), Body Mass Index (BMI).
Blood Pressure was measured on the right arm after a five-min rest. Neuropathy was confirmed
using a Semmes Weinstein 10 g monofilament over 10 areas of the feet, ankle reflexes and
vibration over the great toe and ankle.
RESULTS: The prevalence of type 2 diabetes and diabetic sensory neuropathy in Yazd province is 14.5% and 51.7%, respectively. The prevalence of sensory neuropathy in male was 49.9%
and 53.2 % in female, that increased by age (P = 0.001), duration of diabetes (P = 0.001), HbA1c
(P = 0.001) and poor glycemic control (high FBS and 2hpp).
CONCLUSION: Age, duration of diabetes, HbA1c and poor glycemic control were considered
to be the risk factors for sensory neuropathy
KEY WORDS: Type 2 diabetes mellitus, prevalence, sensory neuropathy.
INTRODUCTION

The prevalence of type 2 diabetes mellitus at
the age of 30 years and above was evaluated as
14.2% in Yazd that is the highest prevalence
of diabetes in Iran (1). For many patients,
diabetes mellitus would be little more than a
troublesome but manageable metabolic disorder were it not for its devastating late complications. Diabetes mellitus is the leading cause of
peripheral neuropathy. Peripheral neuropathy
affects at least 15% of all patients with diabetes (2) and 37% of patients aged 18 years

and older with insulin-dependent diabetes
mellitus. The prevalence of neuropathy depends on the specific definition used (3).
Diabetic neuropathy is a distal symmetric
sensor motor polyneuropathy that is the most
common type (75% of all) (4), sometimes
complicated by focal neuropathies such as
median nerve entrapment or other mononeuropathies, polyradiculopathies, or autonomic
neuropathy (2). The development of clinical
diabetic polyneuropathy is defined by the
presence of detectable sensory, motor, or
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autonomic deficits on clinical examination,
with or without the presence of dysesthetic or
paresthetic symptoms (5). Clinical neuropathy
is the progressive damage and loss of nerve
fibers and is detectable by nerve conduction
and autonomic nervous system tests (6).
Advanced distal sensorimotor and autonomic
deficits cause most foot ulcers and amputations in patients with diabetes (4). Although
the frequency of diabetic neuropathy increases
with the duration and severity of antecedent
hyperglycemia (3, 7), the ability of metabolic
intervention to prevent or ameliorate clinical
neuropathy has not been convincingly established. Diabetic neuropathy remains untreatable except by palliative measures.
MATERIAL AND METHODS

This is a cross-sectional study performed on
2350 diabetic patients (1071 male, 1279
female) referred to Yazd Diabetes Research
Center Iran from June 2007 to February 2008.
The selected patients were evaluated for
sensory vascular disease and neuropathy. Each
person underwent a detailed historical and
complete clinical examination. Details regarding demographic subject, duration of diabetes,
body weight and height were recorded in all
patients. Height without shoes and weight
were measured. Body Mass Index (BMI) was
calculated as kilograms divided by the square
of height in meters. Blood glucose level
estimation was done by colorimetric method in
venous blood (in WL 546 nm). Glycated
hemoglobin (HbA1c) was measured by HPLC
method using DS5 analyzer. Blood pressure
was measured on the right arm supported on
the table at heart level after a five-min rest.

Hypertension was diagnosed according to
WHO criteria (systolic blood pressure>140
mmHg or diastolic blood pressure >90
mmHg). Sensory neuropathy was assessed by
any past experience of numbness, paresthesis,
and tingling, burning sensation. Then neuropathy was confirmed using a Semmes-Weinstein
10g monofilament over 10 areas of the feet,
ankle reflexes and vibration over the great toe
and ankle. Neuropathy was confirmed if there
were at least three areas on each foot with loss
of sensation over the great toe and ankle.
Painful peripheral neuropathy was diagnosed
using any record of pain worsening at night.
All statistical analyses were performed using SPSS 11.5 for Windows and kappa and
paired test. Data of continuous variables were
expressed as mean ± standard deviation.
Differences between groups were assessed by
the paired sample tests. Statistical significance
was set at P < 0.05.
RESULTS

Of the initial sample, 2350 patients (1071
male, 1279 female) completed the study. 680
of female patients (53.2%) and 534 of male
patients (49.9%) had peripheral neuropathy.
The prevalence of type 2 diabetes and diabetic
neuropathy in Yazd province was evaluated
14.5% and 51.7%, respectively. The mean age
of patients was 55.93 ± 10.08 years, mean
duration of diabetes 11.75 ± 6.85 years, mean
of Fasting Blood Sugar (FBS) 11.03 ± 3.93
mmol/l and mean of 2 hour post prandial
(2hpp) was 17.06 ± 5.09 mmol/l. The mean of
HbA1c was 9.94 ± 2.21, mean of SBP 132.00
± 19.86 and DBP 80.50 ± 6.57 (Table 1).

Table 1- Characteristic of type 2 diabetic subjects in the study
Subject characteristic
Demographic characteristic

Clinical

Result
Means Age (years)

55.93 (R: 26-80)

Sex: Female/Male

1.1942

Mean diabetes duration (years)

11.75 (R: 1-34)

FBS (mmol/l, mean ± SD)

11.030 ± 3.9278

2HPP (mmol/l, mean ± SD)

17.062 ± 5.093

BMI (kg/m2, mean ± SD)

27.77 ± 4.24

HbA1c (%, mean ± SD)

9.94 ± 2.21

DBP (mmHg, mean ± SD)

80.50 ± 6.57

SBP (mmHg, mean ± SD)
132.00 ± 19.86
FBS: Fasting blood sugar; 2hpp: 2hour postprandial; BMI: Body Mass Index; HbA1c: Glycated hemoglobin;
DBP: Diastolic Blood Pressure; SBP: Systolic Blood Pressure.
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ly significant increase in BMI (P = 0.352)
(Table 2).
The prevalence of sensory neuropathy increased by duration of diabetes (P = 0.001)
and HbA1c (P = 0.001). There was a statistically significant difference between increase
of DBP and neuropathy (P = 0.041). Age,
duration of diabetes, HbA1c and poor glycemic control (high FBS and 2Hpp) were considered to be the risk factors for neuropathy
(Table 2).

The prevalence of neuropathy in patient
between 26 to 39 years was 44.6% and in
patients with the age of 40 to 54 years was
49.9% and patients with range of age between
55 to 69 years was 50.6% and above 70 was
66.5%. The prevalence of neuropathy increased by age (P = 0.001), (Table 2). The
prevalence of neuropathy in patient with BMI
under 20 kg/m2 was 66.7% and in patient with
BMI 20 till 24.9 kg/m2 was 49.9% and patient
with range of BMI 25 till 29.9 was 47.5% and
above 30 was 60.5%. There was no statistical-

Table 2- Multivariate analysis of risk factors affecting the prevalence of diabetic neuropathy
Subject characteristic

Neuropathy

P value

n

DN (%)

(26-39 years)

121

54 (44.6)

(40-54)

967

483(49.9)

(55-69)

1023

518 (50.6)

(70-80)

239

159 (66.5)

Age

0.001

male

1071

534 (49.9)

female

1279

680 (53.2)

(<20)

30

20 (66.7)

(20.1-24.9)

618

305 (49.9)

(25-29.9)

1073

510 (47.5)

(>30)

608

368 (60.5)

(<5 yrs)

486

153 (31.7)

(5-10)

1297

681 (52.5)

(10-15)

309

214 (69.3)

(>15)

261

166 (63.6)

Good (<100)

143

70 (49.0)

Sex

0.06

BMI kg/m2

0.352

Duration

0.001

Fair (100-119)

197

112 (56.9)

Poor (120-199)

869

370 (42.9)

Very poor (>200)

1147

662 (57.7)

Good (<140)

38

17 (44.7)

Fair (140-199)

276

107 (38.8)

Poor (200-249)

390

199 (51.0)

FBS (mg/dl)

0.249

2hpp (mg/dl)
Very poor (>250)

1646

891 (54.1)

Good (<7.5)

334

139 (41.6)

Fair (7.5-7.99)

81

55 (69.7)

Poor (8-9.49)

676

351 (51.9)

Very poor (>9.5)

1259

669 (53.1)

Good (<80)

421

236 (56.1)

HbA1c (%)

0.001

Fair (80-89)

1387

657(47.4)

Poor (90-99)

536

315(58.8)

Very poor (>10)

6

6(100)

Good (<120)

431

220 (51.0)

Fair (120-139)

1028

499 (48.5)

Poor (140-159)

553

Very poor (>160)

338

DBP (mmHg)

SBP (mmHg)

32

0.041

0.001

0.249

323 (58.4)
172 (50.9)
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DISCUSSION

In the current study we found out that the
prevalence of neuropathy was 51.7% which
increased by age. Prevalence of neuropathy
was very high in patients aged above 70 years
(66.5%). The prevalence of diabetic neuropathy has been reported in unselected diabetes
from less than 5 to approximately 60 per cent.
This variability was due to differences in age,
sex, duration of diabetes, type of diabetes and
criteria of diagnosis. The most frequent forms
of diabetic neuropathy are the distal symmetric
sensorimotor and the autonomic neuropathy
which affect nearly 90% of patients with
diabetic neuropathy (19).
Duration of diabetes and HbA1c were major risk factors for diabetic sensory neuropathy
in our study. Elucidating the risk factors for
neuropathy is important, given the association
between the risk factors and increased diabetes-related morbidity and mortality (20).
Mortality in patients with neuropathy is high,
and the cause of death is often coronary heart
disease (23,24). Previous cross-sectional
studies have reported associations between
neuropathy and body height (25), cigarette
smoking (26), low levels of HDL cholesterol
(27) and hypertension (27, 28) in addition to
established risk factors, level of glycemia and
duration of diabetes.
Mean of DBP was 80.50± 6.57 in our
study and increase in DBP was found to be an
important factor for diabetic neuropathy.
Hypertension was observed to be a strong risk
factor for diabetic neuropathy in 463 young
patients (29). A follow-up of patients with
either type 1 or type 2 diabetes suggested that
both type 1 and type 2 diabetes and markers of
microvascular disease are associated with the
severity of neuropathy (30).
The baseline cross-sectional data in the
present study (31) are evidence of association
between neuropathy and microvascular complications, suggesting a common pathogenic
mechanism (32,33 and 34).
Fasting Blood Sugar and 2 hour postprandial had important role in diabetic neuropathy
in our analysis. Triglyceride level and obesity
were strong predictors of microalbuminuria
and retinopathy in type 1 diabetic patient
(35,36). A relation between insulin resistance
and microvascular complications including

neuropathy is associated with endothelial
dysfunction (37). Other complications of
diabetes linked to endothelial dysfunction may
also have the risk of microalbuminuria, retinopathy and neuropathy (35,36).The pathogenetic mechanisms responsible for the progressive
loss and damage of nerve fiber underlying
clinical diabetic polyneuropathy (15) remain
controversial and may involve direct metabolic
and microvascular ischemic insult (17).
Hyperglycemia or other metabolic consequences of insulin deficiency in both components of this disease process, strongly implicate abundant clinical, animal and in vitro data
(17, 18). Thus, the salutary effects of intensive
diabetes therapy aimed at achieving normal
glucose levels on peripheral nerve function in
patients with insulin-dependent diabetes
mellitus were first recognized by Gregersen
(19) before 1990, has a firm scientific underpinning. Nevertheless, the clinical benefit of
improved metabolic control in preventing or
delaying the signs or symptoms of diabetic
peripheral polyneuropathy remained unproven,
although surrogates for clinical neuropathy
such as nerve conduction or vibration perception threshold, had been noted to improve with
intensified diabetic therapy (20, 21 and 22).
Estimates of the prevalence of diabetic peripheral neuropathy vary widely in the literature (6, 7). Differences in the diagnostic
criteria and the different methods of patient
selection cause different prevalence. Whilst
some authors have considered painful symptoms alone to be diagnostic (6), others have
required signs of nerve dysfunction (8). Dyck
et al. (9) proposed that two of the following
three criteria should be present for a diagnosis
of peripheral neuropathy: signs of peripheral
neuropathy, abnormalities of quantitative
sensory testing or abnormal electrophysiological tests. Routine out-patient practice and mass
screening requirements have led to the development of simpler scoring techniques for both
symptoms (10,11 and 12) and signs (13,14).
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